Mitogen-activated protein kinases-dependent induction of hepatocyte growth factor production in human dermal fibroblasts by the antibiotic polymyxin B.
Hepatocyte growth factor (HGF) stimulates migration and proliferation of keratinocytes and has been suggested to be involved in wound healing. The cationic antibiotic polymyxin B (PMB) is commonly used as a topical antibiotic for wound care. If PMB possesses an HGF-inducing activity, the antibiotic is potentially beneficial for wound healing in addition to minimizing chances of infection. In this study, we found that PMB markedly induced HGF production from various types of cells including human dermal fibroblasts. Its effect was stronger than the effects of epidermal growth factor and cholera toxin and was comparable to the effect of 8-bromo-cAMP. Among the polymyxin family and polymyxin derivatives, colistin was also effective, whereas colistin methanesulfonate had only a marginal effect and PMB nonapeptide was ineffective. The stimulatory effect of PMB was accompanied by upregulation of HGF gene expression. Increase in phosphorylation of extracellular signal-regulated protein kinase (ERK) and c-Jun N-terminal kinase (JNK) was observed from 0.25 h to 6h after the addition of PMB, while increase in phosphorylation of p38 mitogen-activated protein kinase (MAPK) was detected from 24h to 60 h after PMB addition. The MAPK/ERK kinase inhibitor PD98059, the JNK inhibitor SP600125 and the p38 MAPK inhibitor SB203580 all potently inhibited PMB-induced HGF production. Lastly, proliferation of human dermal fibroblasts was significantly stimulated by PMB. These results indicate that PMB-induced HGF production and proliferation of human dermal fibroblasts and suggest that activation of MAPKs is involved in the induction of HGF production.